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(54) ZOOM LENS AND VIDEO CAMERA USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small-sized and 
light zoom lens capable of correcting camera shake. 
SOLUTION: The zoom lens is constituted of five groups 
arranged in order from an object side to an image surface 
side, having positive, negative, positive, negative and 
positive refractive power, and performing variable power by 
the second lens group 12 and performing focusing by the 
fifth lens group 15. At the time of correcting the camera 
shake, the third lens group 13 is moved in a direction 
perpendicular to an optical axis. When it is assumed that the 
power of the object side lens of the doublet of the first lens 
group 1 1 is &phiv;1 1, the power of the image surface side 
lens thereof is &phiv;12, the Abbe number of the object side 
lens is vd1 1 and the Abbe number of the image surface side 
lens is vd12, the zoom lens satisfies a following (number 74) 
conditional expression. [Number 74] -75<vd11vd12 
(&phiv;1 1+&phiv;12)/(&phiv;1 1 vd1 2+&phiv;1 2vd1 1 )<-50. 
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-75<fd!l "dl2 ( ^!! + <£>2 ) / ( <t>li "d!2 + 

,t«/ 4 „> <-50 

±IG (ft24) tf. £X-A«lcfevvc 
»4tA^fefr*-C* *K IS 1 uyxm^m^uyxcr) 

»1 UyXfrc«fe-HL*««i:4r4. ±16 (»2 4 ) 

le (»2 4) «o±»ffl«:ieisfc. wwsssmxm. 

5UyX»*4tt«0UyXKJ:oTflteR-r4CtfcJ: 

{ 0 0 1 2 ] J: 9ft*WfcfeiK2£*iiEf 4fctf> 
[»25] 

-75<^ d n l> d 12 ( + ^12 ) / ( #n v d 12 +<f> 
i2^dii ) <-65 

mi*micDX-Auyxcom2<r>ffimzi5\,\xi,i. m 

[00 1 3] i^:. *fffiHtffi6X-AUyXtf)S3«0 
flUSIi. 1WWi*'<9«liifflfc|6iA»o-r)lt:Eas<ifc. 

mmifr^^thuyxt. mnmvtt^tttuy 
xt. lEomiJitlttbuyxt&is*: £fottx 

E<08*f***L. «iB(cJtU-CfflS$ii3t»lU^X 

it»=J:oT3«&^ffl«:ffp*2UvXSt. Mem® 

■CWtSBSiifc. sE^mHrfi^-thuyXt. *<o 
g^^-tS^yXt*^^!}. £ftiLTIE<OS#r 

ESSftfc. %.<nm^-n^th\yyxt. jEnmij 
ttxiEmm^t, mim2uyx®cr)%m±x' 



nmwtowm®&&r>x$zmh®mmt:m 
yx&t^n^x-Au-yx-e&oT. m^2\^y 

XSBi. **H*>4>«iBfflK|6|*^TJlt:ESSWI:. 
m<^-x#xuyXfc. PHHU-yxt. auyxtm 
vyxbffim^yxt^AWi^yx-h^^ . tine 

SB 3 U yXPJi . #SfU*0«<03fi3Bl* WEt 4 
3»*f LT*tt*[6l(c^il^T'J) 0 . fiifSJS4 y 
XPti. [Sl'yXiai^yX<7)2ft<03il'yX;!)>£>& 
0. fneSSUyXSfJi, 3tfcOUyX*>t>:S:i>£>£ 

[00 14] »4UyXS**UyXKJ:-5Tfll*r6 

[ 0 0 1 5 ] ifc. *fKBKi»SX-AUyX<0iB4« 
ffitttt. ftfWll3&»4)«ffifflt:i6|!&»r>TJitEB$*ifc. 

nmm^^ti-^^yxt. jEnmmtZGt&i'y 

Xfc. jE^SJWjS-^TfSUyXtS:^ £tttLT 
iE<OSifra«:SU ffiffitcttLTH^SfUtSSll'i'X 

£ifc«fcoT£f^JfI*fr33S2UyXSfc. ffUBftS 

THfcESSiufc. JEcomiffXZIit&uyXt. %cr> 

iximuyxmt. immfrbimmktofr-yxMi.z 
EBSitfc. mog^s-irtsu^xfc. iEcostff^ 
^*tsuyxt*»^i). ix*t>m»ii&i 

L. fraaffltStLTffl^Siifc^UVXSi:. 

nmmtotkn&mzft-oxKm&mmmzm 

yXPt$-«|^JtX-AUyXt*S)oT. «IESS21^y 

Mc7)^-x*xL-yxt, TOU-yXfc. fluyxtpg 
i^yx><og-&uyxtco4t5cwuyx*^^'3. frie 
|g3uyXS¥Ji, #Sh^oflW>satt**IE-r4fcftt 
jt»:WLtiI*|ili:»^T-2)'), B5IS^4yy 
XSKi. DauyxtflpyX<o2tt<o*uyx*»iJ,* 
0. fSiES5Uy-X#li, m<7)UyXfrt>%&Zk* 

I 0 0 1 6 ] SI4UyX8£#UyXCJ;oT»j£-fl> 
ifctiO. -fimt h <nx\ ttttoiai± 

[001 7] S5UyX»Sr4tS:<OUvXt:J:oT»* 

•tS^fctctO. !S5uyxsf<7)#i'yXE?)Ay-£ 

[0018] Mie*^B^OX- A b yXOfg 1 -SB4 C7) 
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flMcfcfcVvClis UyX(7)g® (4 3 5nm) . F& 
(486nm), d8(587nm) , CI8 (656n 
m) . A" IS (7 68nm) *>»$MMKitK*t"f*ll* 
#i*5E8£*iX'?ftdP,, F . dP !jd . dP CiA . t 
U *BWluyXB«>WWW»«iT2#B0>i'y 
XWfMMHBOgRfcdP,.,,, . dP MU . dP 
cniiL^^. TIE (826) ~ (»28) <^)*fr 

[826] 

0. 0 14<dP r , F!2 <0. 039 
[827] 

0. 0 20<dP 8 , dl2 <0. 057 
[828] 

-0. 03 KdP u . 12 <-0. 02 

Wmt*M7XtLX. 5 1 160 5 (n d 
= 1. 5112. i/ d = 60. 49)i620363 
( n d =1. 62004. ui =36. 30)^2ffi8 

<n2im<m-f2>!izi&m.wt£fflmtL. ztizti 
commizm ix tmftmitttmmvT >y *qwc 
mtiWMULVWMmitbnmz a p x> , t 

[ 0 0 1 9 ] JJE (82 6 ) ~ (82 8 ) fi. Mi££<|| 
li, fS&^tt^S^ttfltfifcgi&S. JJB <»2 

6 ) - (»2 8> a, mmfrbm%*T-<vmm 

G&pLXti*). ±IS (826) ~ (»2 8) <%feft* 

[0020] x vtomt)£&ix&imE'tbiz*> 

Ktt. TK (82 9 ) ~ (83 1 ) <%fcfr5S£SIJ£-rS 
[82 9] 

0. 036<dP 8>fl2 <0. 039 
[830] 

0. 045<dP 8 , dl2 <0. 057 
[83 1] 

-0. 03 KdP c , 6 . ,2<-0. 024 
$ tz . mi&W%cr)X-A U >XV>m 1 ~JB 4 co^figtC 
fc^Ttt, UyXcOgIS (435nm) . Fi& (4 86 
nm) . dj|(587nm) . CH(656nm) . 
A'S(768nm) V&ttftWlitlZitt? 

m*ti?tidp g , f . dp,, d . dp c ,fi. tu. Me 

ft&fcm<iP s ,f U . dp jid!1 . dPc.fi.,,. mie 
s i u y xmnmmfr t>& ix 2 #g <r> u y x<o»» 

#ttje»*dP ItF1I . dP 8idl2 . dP u . 12 tU 
Tie (S3 2) ~ («34) <%ftft*S:8IJ|-r& 



[832] 

-0. 006<dP s . n , -dP s , F12 <0. 019 
[833] 

0. 002<dP !tdn -dP !idl2 <0. 035 
[834] 

-0. 027<dP c ,fi. n -dPc.fiM2<-0. 016 
_hie (83 2)- (83 4 ) li. 2»lt»« 

mtSx^^hV'yXi.zm-hfk^X'hh. &«<r>v 

yx(r)mtimm.<r)%#±sL (83 2 ) - (834 ) 

lz£ 0 . 2«lia±<0ft*WfelRgtfifft«DE-riC: 
btfXZZ. 

[ 0 0 2 1 ] i 93WR«fcfeiR££*liE*&fctf> 
tcti. Tie (83 5 ) ~ (83 7 ) WftfrSfcSlfi-r* 

[83 5] 

0. 017<dP 8>F1! -dP g . F12 <0. 019 
[836] 

0. 025<dP !idll -dP 5 , dl2 <0. 035 
[837] 

-0. 027<dP c ,fi. n -dP c .fi. 12 <-0. 02 
4 fc - IHBWHJtoX- a u yxwm l 4 off j£K 

fcwcji. frie^2ix>-xpc7)et^ffi!ioi^yX£0@ 

#r$£n d21 . T-y^»*»/ d i, t UztZ , Tie (8 
38). (839) WjMWtMJEr**!)**** U^. 

[838] 

n d21 >1 . 85 

[839] 

30<v d2 i <50 

±£(838). (839) <0Sfett*«fit6itt«t 
0. feKS<,+»aiEL**«<9ft<0«iBSiaS:1ljE-r* 

[0022] H?ie*^HflcOX-Al^yXc7)m 1 ~3S4*> 
ttfltfcfe^Tli. ffliE»2U>'XSP«)*i!ft*fflOU>' 
Xtf>g$r*fcn dll . 7-y^85:^ d21 fcLfcfc#.T 
E (84 0 ) . (84 1 ) *>^:**8!J£t 
U\ 

[84 0] 

1 . 75<n d21 <1 . 85 
[84 1] 

30<v d2l <50 

jje (84 o ) . (84 i ) oftttfraut-f zmmzm 

[0023] Mie*^B^c7)X-A U yXcom 1 ~H4 C7) 
»*(cte^Ttt. DWE»2 u>-X8ft:^< 1 1> 1 on 

j: #uf . fen -mm&mzfrttx ot^o 7 u 7 sr a 
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[0024] mi*micr)X-J*l>yX<om 1 ~§54<D 

imnmaxx^hnm t vw z<nm uwtz 
C0025] mi*m><r>x-j±vvx<»% \~~%a<t> 

4*Uf. X-A. 7t- ^^B#comfeJRHO^t^W0J 
[0026] mi*%.tycr>X-&ls>X<r)m 1 ~§I4«D 

x. ^wm^yx<r)nv-i4> t ^ r~vK^^ ilt . 

TIB (&4 2 ) <Ojfeft3C*Mfi-fft«*<ff i L 
[»4 2] 

23 ^(122 ) "C 2 2 

JJB (»4 2 ) «)±IH«[*l8i4fc . MiSSgT-gtl***! 
jESfqfc&T ™i£TlH]3ifiiIET£(;:ft&. 
[0027] Kffle*%BB<J0X-AUyX<omi-S4W 

mmz&K^xte. fcmiz&vizmm&mm t 
» ,miu>x®(?)M£mmfi (i-i~5), »3 
u y XSft ^4 u y xa^issusrai* f 34 1 1 fc 

TIE (»43) ~ (R46) <O*fri**8ift-f*0> 
[*4 3] 

8. 5<f , /f „ <1 0. 0 
[R4 4] 

1 - 6< I f 2 I /f w <1. 7 
[*4 5] 

8. 0<f 3 «/f» <9. 5 
[*4 6] 

2. 0<f 5 /f„ <5. 0 

±Si (»4 3 ) (4. »l u>-XSf<og*f*(cBW-i*fr 

j*T**. Tie (»4 3) cOTHffl5rT0l.t. miu 

yxmmtfrjjtf** <%<o-t¥itz#>. msjjitfc 

ft&«BlRllOl«I*«B^li:=3r&. £tz. TK (»4 
3) coTEBtt£i@;tSi:, UyXftWfcfKfc'J, 
^7 H&X-AuyX£|^l>.: 
[ 0 0 2 8 ] ±ie (IS 4 4 ) (4, j*2 WsXmWfth 

izmt&mxxbi. Tie (R4 4) oTHffiSrT® 

5 1 . n yn? hitmt&t tchtiK £&<7y<v 
/i*W«Jlfc*& < * 0 . ffiffi8fttf>li§IE#E»fcfri>. 
±ie ($44) <0±RRfl*«iit. lRH^)fflIE{4S^ 

[ o o 2 9 ] tie (gc4 5 ) (s. %3vyxmmm 



fc»***tt5$T*S. JJE <»4 5 ) OTHffi^TB 
S t . m 3 U y XX&m-tlifi*. tKWtXlt:*, 
maW&MiEtfBmtZl. Tie (»4 5 ) *> 
-tHMteiH*. 1&\v yxm-m 3 u y xg<o£j£ 

jR**«ft»fc**fctt, z<m.b\zm$h%Avvx 
®0)v>xvm.*/bz<-fhztti i x'iL-f. ttz.±ik 

[ 0 0 3 0 ] iJE (»4 6 ) tt, §54 \syXW)tmi) 
tBW4*fr«Tft*. Tie <S4 6 ) WTHffifcTB 

$ 1 vyxmisyxm-k* < 

>m ■ &&{tz$&ti z t tmmttth . Tie (»4 

mmmmx'co%4 u yxs^»**^# < * 0 , 
is&tnww Htzmfcr&zktmmtzK&iu**) 
nmmm^tmm&^mcom-mffiry 
'<7yxcDmiE*mmt%$>. 

[ 0 0 3 1 ] 4fc s *fKfl(=ff « t'Ttfrt* 

(4. X-AUyXSria^^h'T^^^t-ftoT. file 
X-AvyXt LT«ffi*fHB«?)X-AuyX*ffl^* 

[0032] TEv^^n^s-^rtsx-Apyx 

fcjfllr vC h*r3j-*> 5 S Z k IZ 4 0 , /JnSTS 

[0033] 

[^wnit^jg©] jsit. 9M<mmm^x*w% 

[0034] [»l<05ltt<0»JB] 0U4*»^»1 
WSeSfi^ffitcfcftS X- A l/yX«MJ Srf EUa 

[ 0 0 3 5 ] m 1 t^-r 4 5 c. *$m<rmwizimh 

X-&uyXli. vmm (H1-CJ4SM) *^«ffiffll 
(H1TI4#«) CW*»->TJIt:B»S*ifc. ^ftfcL 

Ti^)ffl#f*^^rt4»iuyxsi it, zfttbx 
%<nimi)ttlrhm2vyxmi 2k, mk. ±ft 
klXiEcr>mJJ$:1it&m3UyXmi3k. £#T 

ixnomtfjiiHthm4uyxmi4t. mkt 

XJEcD®Vijltt-tim5l>yXmi5klz£*)®J$.Z 

[0036] 01 4»<orilXAtt. 03 7cofe^-pcor 
•JXA3 7 3a-c|:^LTfc*), dOfe^WXUX 
AJ4. SfeTfeSrG (g) . R (#) . B (#) <7)^*f 

A9ti, o-y«7^H (03 7(0372). I R77 
7 Y7<)V9. g[g«T (03 7c7)3 7 4a~c ) (7)# 

[ 0 0 3 7 ] $ 1 uyxm 1 114, fcJBKiB! 

nnmJiZHtli'yXkjEnmilVi&i? 
h\syxk<n®&vyxk, snmsfatt-thvyx 
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I o o 3 8 J §52 uyxm i 2J4. !fe#iai*^HIfcES 
Sfut, m^-^xi^yxt. wauyXfc, flu 
yXfcDflUyXt^t^yXic^ftOUyXfcli: 0 

[00 3 9] 89(4, «BiK*tLTfflJfc$*lTV^. 
[0040] 313 i-yXS¥i 3(4, WM0>6Mfc:EI 

siifc. -mwschttthvyxt. ftoraft** 

t* u ^Xi 0 . afWfttf£*B*fc#lfc&l*lfc: 
»LTffl£S*i*. ^3i-yXPi 3«i. 

fcfciO. *0>WuWIIE3*i4. 
[004 1 ] g4U^XPl 414, ftftfld>&jGCEl 

XLXE&ZtlXm. ftftWttt. m4PyXgfl4 

[ 0 0 4 2 ] §35 1/yXmi 5(4, ftttffiSA^IIHEM 

Sfut. ^auyxtmmuyxt^^uyxt. a 
isyXtm&ni/yXblzXmtfLZti. m2uyx 

pi 2 <n±n±.x'<^mimf^<rmmzn^ -csesrt 
sw*. t&fc*>, atsi^xsi 5(4, 

fc£PlB#{Cf?-5. 

[0043] i^wmimx-^\yy xiz^h^i 
uvxsi i(4, mw-yxmi lcon&tuyxnmft 

■UyXW^-t*!!. ^ll'VXPl l<?>%-£l>y 

x'(7)[fcffi(ffluyx<o^7-£0 12 , ^luyxgfi i<o 

&£U>^to#fflUVX<?)7^8£t' dI1 ,§511" 

yxpi i <r)&&\syX<mm®\'yX<riTv 

iit fcLfcfc*. Tie ($4 7) *Wfcfr3te»£LTH 

I). 

[84 7] 

-75<f du ^ dl2 ( <^n + <£i2 ) / ( <£ll "dl2 
I2"d!l) <~50 

JJE (84 7 ) (4, £X-A«fc*iVve JHJfcfejR££ 
f**fc*xO*ttar* 0 , 3S 1 U vXP 1 1 f)Jg£W y 
X<0^*7-y^a«:*LT^4. MSffl!lT-(4, mi Ws 
XP1 lT$teLfc«S*^3*l*fc*>£, Sfg$fc 

%h\im\\syxmi ix-vfemttfimtKh . ± 
le (»4 7 ) coTiaffi^Tig^ t , gre&R&wwtt 

4. JJE<a4 7)tf>JtlH*«i*J:. mmfl 



[0044] 4 

(c(4, $ 1 VyXM 1 1 frTie (84 8 ) 
[84 8] 

— 75<f d u "dl2 ( + ) / ( "d!2 + ^ 
l 2 f d! i ) <-65 

»5uyx»i 5?)tg£i-yX(;::mvt. fitftftil?) 

aS<OlBl**gSrr 5 ,, M=fflUyXOJg#r$£ n d5l , 
StiSffiil<7)®Olt1l$¥@S-r 52 , flffiifflU'XOJBifr 

U*. 

[84 9] 

0.85< ( n d5 i ~ 1 ) r 62 / ( n d62 - 1 ) r 5l <1.2 
JJe (84 9) (4, m5U>X®l 50)®£l/yXm 

&®(omtismffl(om<?)mifii}<offlm*Lx^&. ± 

k <*4 9 ) nmznth t , 

<=5ro, x-Am.££z>imn%mi>±$ <%z. ± 

IS (84 9 ) <7)TEB£T@6i:, Mtollt^S. 
[0045] f65i>yxmi508fe\'yX£is 
v^T, ^*lffluyXc7)AV-^0 5l , ®fflffl|uyxw? 
7-£</> 62 , «MlU^77^«' d s 1 , ftSH 

uyxor-yqetefdsj t u:fc#. Tie (850) 

[g(50] 

2.0<f d5l l^ d52 ( ^> 5 , +<?S 52 ) /(^j, l/ d52 +0 52 

f d8 i)<8.0 

m5uyxmi5u. x-a. 7*-*xi$fc»iw 

(^5 0) ffym-zms.'th'mwhh. mmm.x-& 
mz&m&n&x-zxi*. ±ie (85 o wiis^e 

X-St, SSfflS* XX- A Lit t « t gflb^MIDIMtc 
±C (85 0) OTISS-TlHlStttliET^C^ 

[0046] ifc, UyX^gtS (435am), FH 
(486nm) , dH(587nm) , CH(656n 
m) , A' H (7 68nm) 0»4WHKifcfc*W4JWt 
*tt3a»**il-WldP IiF , dP g , d , dP CiS .fc 
L, mil^yXPl K7)!fe)*(i*^8^T2#gcOUy 

x (®£is>xmis.-tijE<?)mj)ZG*huyx) 

<0»*4MKje»«rdP f . F12 , dP 8 , dl2 , dP c , A .,2 
t Uci: » . Tie (85 1 ) - (85 3 ) <7)&#5t£>! 

[85 1] 

0. 014<dP 8 , F12 <0. 039 
[852] 

0. 020<dP„, dl2 <0. 057 
[853] 

-0. 03 l<dP c , A . 12 <-0. 02 

±ie (85 1 ) - (85 3 ) (4, mmmtrnmn 
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ti«>**vvHfla<£Bfc$r*. ±12 <ft5 1 ) ~ (ft5 
3) (i. «S*fcfc*»«?^*$Hfctt**LT*i 
0. ±E (»5 1 ) - (ft5 3) «R#*PWfcilfif 
SWBfrffl^S -It 2»»aJ:«)tt*«>£JR& 
£Jt#«|jE**.:i:i*T , *4. 

[0 04 7] 4fc, J: ")»»WtcfeiIJai**liEt-4fc«> 
ttt. TE(*54)~{«56)«)j|WWt«IEf4 
<7)a ! 24 LW 

Lft54] 

0. 036<dP SiF12 <0. 039 
[ft55] 

0. 04 5<dPj, dl2 <0. 057 
[ft56] 

-0.03 l<dP CiA .,j<-0. 024 

yx (^i/yxfc«j***ft<&ffl^fc***uy 

X) dP g , ni . dP fidll . dP 

c.a-u. S51U>XS¥l 10*«c«*»4>RiT2#B<0 

X)<0H*iMBEJg»idP l>F , 1 . dP s , dl2 . dP 
c.'iikU:*:*, Tie (»5 7) ~ <ft5 9) O^ft 

[ft57] 

-0. 006<dP g , m -dP IiF1! <0. 019 
[ft58] 

0. 002<dP 8 , dll -dP 8 , dl2 <0. 035 
[$59] 

-0. 027<dP c , A . n -dP Cifl . 12 <-0. 016 
JJE (»5 7 ) ~ ($5 9 ) »±, 2W8U2U:W«*Ofe 

yXWUff^MfcaRoa^iE (ft5 7 ) ~~ (ft5 9 ) 

[0048] ifc, J:9*MUft£filR£*ttiE'f-*ttfe 
fcli. TIB (R6 0 ) ~~ ($6 2 ) 0^#^S-jS£f I 
£>* J S4 U\ 

[»6 0] 

0. 017<dP 8 , FU -dP,,,i, <0. 019 
[ft6 1] 

0. 025<dP gidn -dP 8 , dl2 <0. 035 
[862] 

-0. 027<dP CiA . 11 -dP c>AM2 <-0. 02 

£n d21 .Tv<miv i2i kltzkZ. TIB (R6 
3) . (R6 4) cr&fttZffiR.-t&nimZ U\ 
[R6 3] 



n d2 , > 1 . 8 5 
[R64] 

30<v d21 <50 

±ie(»6 3). meAXfytkmm&tizb^x 

Z t #T'# SWT', ffiffitf)Ej2S4T'35BM-ffc£06.r 
[0049] 4fc» %l\svX&\2<rym>WM<n\' 

Tie (»6 5 ) . (»6 6 ) <o*fra*iit£-f 4o#s 

4LK 
Cft65] 

1 . 75<n d2l <1 . 85 
Cft66] 

30O d21 <50 

±m (»6 5 ) . (»6 6 ) co&Kzm&t&wmm 

v^itCiO. **ttflfi*li»U:4*. aAKOffi 

[0 05 0] 4£, si2uyxsn 2cr>m^yXl l zh 
WC, WMSSVyX<OA"7-$r0 22 . 7-y^ft£ 
i/ d22 . fcHMuyXoyc?-**^ 7'><S^ 
d23 fcLfci:*. Tie (f*6 7) <Mktmim&tl<?> 

[ft67] 

19<t/ d2 2 t/ d2 3 ( <#22 + <^23 ) / (<t>21 ^d23 + 0 
23 22 )^22 

ue (»6 7 ) ojbjHtraiH** t - wmx'smm 

jBfflWcfci), TR8fflSrT@l»tlliETMtc ; 5r^. 

[ o o 5 1 ] fenmzmz>-k%comtmm f 

, . Si^yXP<7)^JEII^f i (i = l~5). MS3 
U y XP 1 3 t H4 U yXS¥ 1 4 <0£j&££SEiiit£ f 3 , 
fcU:fc£, Tie (»68)-(»7 1) mftftAfrn 
J5L - f3>0#*24 L^. 
[*68] 

8. 5<f ! /f„ < 1 0. 0 
[ft69] 

1 . 6< I f 2 I /f« <1. 7 
[ft7 0] 

8. 0<f 34 /f w <9. 5 
[ft7 1] 

2. 0<f 5 /f» <5. 0 

±ie (ft 6 8 hi. » i wyxs* i i mmniunti 

fkmX'tbh. ±ie (ft6 8H7)TRS<l^THII)i:. 85 
i u yxp i i <nmft-htf±% < & D-f fc*>. *m 
afflC*J»tS«ffi)RSO«iiE*»'aiifc^S. ifc. ±te 
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[0054] jje (ft7 1 ) <i, w.4i>vxm\4<nm 
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*i«Ei^iijasttiEa**t. (f)ii«m. 7 

5. (g)teHE+-l>. < h 0 . 7 5? 

(JaT<^Ot«2-7fcov^iH«-C*i) . 
[0073] 05lc^-fiR^tt^0*^Bfl^* i: 2:J: o 
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[ o i o 6 j 0 1 iiz^twm&mfrwfthfrtci o 

C. JMOfcWoX-AuyXfci, #JWi»EP*fc:«vvc 
[0107] [» 2<^SStO»lB] 0 1 8{4*W»BO» 

[0108101 8(C^-TJ: 0 fc. *3dfctf>JtflBfcfcW- 
SX-AWvXJi. niMcfl (01 smtffl) A^fcffi 
(II (01 8T'iteW) (C|»li»"»TJ(ieeB$ilfc, £tt 

tix%(?>mvij)£ii-rt>m2u>xmi82t. m 

t. ±WtlX-E.V>mSxDtt-th&3V>Xm&3 
lXn<7)BVrf>&1it&&4 V>Xm 84 

Lx^<nmv\^m^5vyxmi&5 
uzim&ztix^h. 

[ 0 1 0 9 ] » 1 U vXSf 1 8 Hi. WMft>6JH£E 

B3*ifc, nnmmijm-r&^yxtJEomjjtG 
■t^uyxtm^i-yxi:. jLcomtfJimthisy 
xnzx vn&sti. gfeftRV-sitkmzti^xi&miz 
ttbxmfcztix^z. 

I o l l o ] m2 uyxmi 8 2ii. WMfrfejf fcE 
SSflfc. ©cD^-XtfxU-yXt. HGflUyXfc. fl 

vyxtm^yxt(r>m^yXb<nA^vyX\ l zi. 



[0111] 8914. flMBKWLTBljeSft-O**. 
[0 1 1 2] §S3U-yXgl 83J4, viwa^^ncs 

asfifc* wmtf\-fttt-$h\syxb. n<?>mvch& 
ii-t&isyxtfrc**). $mw&mizmmft 

£tilX®£ZtlZ>. ^3l^yXPl8 3{i. * 

fc. H3VyXPl8 3£ftfflK#LTStt#f¥c#») 
[ 0 1 1 3 1 »4 W>XP 1 84te. ftWD^^HUzS 

bs*i*:. nwmifiJjtt-t&i'yxtJEcomtfijj&ii 

84«, Wl-yXtai'yXtnm-SUyXizX'omtfL 
ZtlX^Z. 

[0 1 14] »5l/y*R 18 514. 4>fftE 
BStot, MOUyXfcMDQUyXfcMfl^yXtOh 

^rU'/bffy^^uyxt. {h\^yxtcr>A\k<r>vyx 
izx w&zti* m2 vyxm 1 8 2<?>m±.x'vi®w> 
Rvmo&mizff^ r saw* itE£»ra^<o-£ 

[0115] sfcHi&aJ^OX-AUyXKfcW-Smi 
U>Xafl81<4, SSll^yXP 18 1c7)g^byX<7) 

^f*ffli^>-xco^'y-$:0, 1 . suuyxpisiog 
^•uyxo«Sffli]u>'Xo/N , 7-^0 l2 . miuyxm 

dll . mi^yxmsiffM^yxmmmvyx 

fcH«fc, Tie (»7 3) «>fcfr5«:St£LTHS. 
[&73] 

-750 d ll "dl2 ( 011 +012 ) / ( 011 fdl2 +0 

12 ^ du ) <-50 

4 Jt . *$ WC fc * JbK» 1 OHM^H 

tHttfc. ±ffi (»5 1 ) ~ (»7 1 ) 0*fr*«ridfi 

[01 1 6] it:. *»»tti^Tt. JJBBl 
<^BrtW»!BtR«K. JB2U>-Xfifl 82ti. ^< 
fc 1 1 o^iiaShK^Tv^Ajraii Lo. 

[ 0 1 1 7 ] 4fc, *Htg^Etcfct^T t> . 1 

nm&mmtmiz. ^3i^yxni8 3«4. ^< 

[0 1 1 8] 4fc, *«fc^«Bt:l3V^t>, JJE*i 
<05Wt<0»!Bi:HaMc. m5UyXgl85<4, '}?tc< 
I h 1 r><7)ftmffiZ-&A,X'^l<?)imt l\\ 

[0 119] »5UyX»185 h'jru-yh<»3 
t^l^yXcoa*>. '>^r<fct 3ffil4. 

«t o . »^iBr<osaj l ma t z <o . v y xwvmm 



(^8) )03-228001 (P200 3-22800 1 A) 



[ o 1 2 o ] kit, Rmmmtwfx. *mmm 

[0121] (&tttt5 ) TC («1 3 ) C. 



[0 122] 
[*H3] 







r 


d 


n 


w 




1 


56. 


00 1 


1.40 


i 

i . 


8 4 R fi ti 


CO. 


o 
o 
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36. 


763 


6. 1 0 










1 


3 


-194. 


9 1 8 


0. 20 


1 . 


4 9/00 


8 1 . 


6 




4 


3 3. 


7 5 3 


3. 60 


1 . 


6 9 6 8 0 


5 5. 


6 




5 


7 2. 


2* 6 














6 


7 2. 


2 2b 


0. 90 


1 . 


8 8 3 0 0 


4 0. 


9 




7 


9. 


098 


3. 69 










2 


8 


- 1 8. 


2 5 2 


1.20 


1 . 


6 6 U 4 7 


5 5. 


2 




9 


2 0. 


39 2 


1.00 












1 0 


1 9. 


6 8 1 


2. 6 0 


1 . 


8 4 6 6 6 


2 3. 


9 




1 1 


-5 0. 


388 


0.8 0 


1 . 


83 500 


42. 


7 




1 2 


00 
















1 3 




2.5 0 




























1 4 


2 3. 


065 


4.2 0 


1. 


5 14 5 0 


6 3. 


1 


o 


1 £ 
1 9 


-2 3. 


0 6 5 


n ft n 












1 6 


58. 


000 


1.00 


1 . 


8 0 5 1 8 


2 5. 


4 




1 7 


00 




3. 50 












1 8 


-3 9. 


7 6 4 


0. 90 


1 . 


589 13 


6 1 . 


2 


4 


1 9 


3 9. 


7 6 4 


1.60 


1 . 


8051 8 


2 5. 


4 




2 0 


1 5 9. 


802 


TO 












2 1 


25. 


670 


3. 1 0 


1 . 


4874 9 


7 0. 


4 




2 2 


-5 2. 


2 0 4 


1.00 


1 . 


84966 


2 3. 


9 


5 


2 3 


5 2. 


204 


2. 20 


1 . 


4874 9 


7 0. 


4 




2 4 


5 2. 


2 0 4 


0. 20 












25 


3 7. 


609 


3. 1 0 


1 . 


6 14 50 


63. 


1 




2 6 


-25. 


6 4 1 


TO 












2 7 


00 




20. 00 


1 . 


5 8913 


6 1 . 


2 


6 


28 


00 




3. 00 


1 . 


0 16 3 3 


64. 


1 




2 9 


00 















[0123]$. HI 8K*tX-AUyXJi. ±12 6X-Al^yX<7)2M$&£^-t. 
(£1 3) <0r-*»C*^vCltj$3ilfci<0?a4. [0 12 5] 

[0 124] it. TIE (fU4) *SSft«fc:*5W [3114] 





8 


1 4 


1 5 


25 


26 


K 


-5.08874E+00 


6.68149E-01 


&68M9E-01 


-3.95470E+GO 


-6.17230IU)1 


D 


-8.90762E-O5 


-3.11073E-06 


3.U073E-05 


-L04157E-O5 


1.87016E-05 


E 


-4.23834E-07 


-1.73237E-0S 


1.73237E-08 


•2.96597E-0S 


-3.20996E-08 



[ 0 1 2 6 ] it: . TIB (* 1 5 ) ftj£#£^tt9 
com^co. X-S>^J;oTTO*2S«HIIB (mm) £ 

St". 

[0 1 27] 
[HI 5] 







£* 


Ma® 


f 


5.711 


3 8. 0 3 5 


8 1. 244 


F/NO 


1.649 


2. 657 


2. 846 


2&) 


5 7. 9 7 6 


8. 9 5 6 


4.190 


d 5 
d 1 0 
d 1 4 
d 1 9 


1.000 
3 5. 5 0 0 
10. 4 0 0 

2. 000 


28. 000 
8. 500 
4.411 
7. 989 


34. 000 
2. 500 
9. 402 
2. 998 



(?l 9) )03-228001 (P2003-228001A) 



[0 128] fcTFK, $$mfflcr>x-AuyXiz-?^x 

[0 1 29] v in i/ dl j 2 > / (*i 

dl2 + *!2 "dll ) =-66. 2 

dP Iifl! =0. 0374 
dPj.dia =0. 0476 
dPc,A- 12 = -0. 02 55 
dP,.ni -dP s . F12 =0. 0177 
dP,,dii -dP.,,,,2 =0. 0266 
dPc.A-u-dPc.A-i2 — 0. 02 13 
n d2 , = l. 88300, u in =40. 9 

v ill "423 ( $22 + $23 ) /(<£-22 1/ d23 + < ^23 1 

„„ ) = 20. 4 
f, /f« =9. 05 
I f, |/f„ =1. 60 
fj«/f» =8. 75 



f 5 /f„ =3. 86 

01 9 HI 2 it, XZmffllzhiiZX-JxUyXcoiZ 
[ 0 1 3 0 ] 0 1 9-02 1 Kip-f lR*ttffiHA»4>9te 

frzxotz. *mmm<nx-j>isyxi^ smmtn 

[0 1 3 1 ] 022K, SiSfflKfcJt* 0 . 30'(# 
[ 0 1 3 2 ] 02 2K*f iR^ttlg^^Hj^^j: ? 

[0 133] (HSIM6) TE (*16) K, 

[01 34] 
[HI 6] 



8 


n 


r 


d 


n 


V 


1 


1 

2 
3 
4 

5 


66. 3 0 2 
3 6. 8 2 2 
-1 95. 504 
3 3. 80 4 
7 3. 0 6 8 


1.40 
6. 1 0 
0. 20 
3. 60 


1. 84 6 6G 

1 . 4 9 700 
1. 69 680 


23. 8 

8 1.6 
55. 6 


2 


6 
7 
8 
9 
1 0 
1 1 
1 2 


7 3. 0 6 8 
8. 8 1 2 

-17. 6 0 3 
2 0. 7 5 9 
19. 84 5 

-6 1. 7 2 9 

00 


0. 90 
3. 69 

1. 20 
1.00 

2. 60 
0. 80 


1. 83 500 
1. 6 6 5 47 

1 . 8 4 8 6 6 
1 . 8 3 5 00 


42. / 
55. 2 

23. 9 
42. 7 




1 3 . 




2. 50 






3 


1 4 
1 5 
1 6 

1 7 


2 2. 9 6 8 
-2 2. 9 6 8 
58. 000 

CO 


4. 20 
0. 80 
1.00 
3. 50 


1 . 5 14 6 0 
1 . 80018 


83. 1 
26. 4 


4 


1 8 

1 9 

2 0 


-3 8. 5 2 2 
3 8. 5 2 2 
160. 0 10 


0. 90 
1.60 


1 . 5 8 9 13 
1 . 8 0 8 13 


6 1.2 
26. 4 


5 


2 1 
2 2 
2 3 
24 
2 5 
2 6 


25. 6 4 9 
-52. 0 15 
52. 0 15 
52. 0 15 
3 7. 9 4 1 
-2 5. 4 6 1 


3. 1 0 

1. 00 

2. 20 
0. 20 

3. 1 0 

BIS 


1 . 48 74 9 
1 . 84 66 6 
1. 48 74 9 

1.51 450 


70. 4 
23. 9 
70. 4 

63. 1 


6 


2 7 
28 
2 9 


oo 

00 
00 


20. 00 
3. 00 


1 . 589 13 
1.51 633 


6 1.2 
64. 1 



[ o 1 3 5 1 tie m 1 7 ) K, xmmiztiv [ 0 1 3 6 ] 



(2 0))03-228001 (P2003-228001A) 



m 


8 


1 2 


1 3 


2 5 


26 


K 


-4.438ir7E+00 


6.6485 1B-01 


6.64351E-01 


-4.443GGE+C0 


-5.07981^01 


D 


-8.21976E-05 


-3.13313E-05 


3.13313E-06 


-1.14632E-05 


1.78393E-05 


E 


-4.63309 R-07 


•1.73637B-03 


L73637E-08 


-4.05883E-0S 


-3.95075&O8 



10 1 37 J TIE (*18) (C. 



<9ig£c7) . X- 5 y X J: r> T «R«r£«li 



(mm) £• 



[0 138] 
1*181 







ere 




t 


b. 726 


38. 2 4 7 


8 1. 67 6 


F/NO 


1.653 


2. 663 


2. 85 1 




67. 788 


8. 908 


4.168 


d 5 
d 1 0 
d 1 4 
d 1 9 


1.000 
3 5. 5 0 0 
10. 400 

2. 000 


2 8. 000 
8. 500 
4. 379 
8.021 


34. 0 0 0 
2. 500 
9. 443 
2. 9 5 f 



[0 1 39] tlTC, *SBSfc««X-AU>XfcoV^ 

[0140]^dii l/dn ( <£ll + <£l2 ) / ( <£l! v 

di2 +*i2f,ni ) =-64. 6 
dP„,Fi2 =0 - 0374 
dP g ,di2 =0. 0476 
dP c ,AM2 = -0. 02 55 
dP g ,Fii -dP 8 ,n2 =0. 0 177 
dP. 



= 0. 



-dP s ,dn =0. 0266 
dPc,A'n-dP c ,AM2 = -0. 021 3 
n d 2i = 1 . 83500. i/dZ! =42. 7 

^d22 "d23 ( *22 +*23 ) /(<t>2t ^d23 +^23'^ 
d22 ) = 2 0 . 9 

f, /f„ =9. 03 

1 f , |/f„ =1. 60 
f 3 ,/f» =8. 74 

f 6 /f M =3.85 

02 3-112 5£. ^^OtMKfett&X-AUyXOffi 
[0141302 3-02 5 (C^f «ZHttSg0A^^^ 

«-T S <0K+»=Sr«»iiEffi* LT ^* . 

[01 42] 0261C. aa«fcfc{tS0. 30" W¥ 
»HfJE^cOJRHetg0$:^t. 

[0143] 02 6 CSrf«Sttf£0*» i 5 

t. *Hififiaj<ox-AuyX{i. #«i«BW:a^T 

[0144] [jg30*Ita$lB] 02 7J4*»SWiB 

3 OHiSOJBJgfcfcttS X- A W vX^ltjRS: jjrfEB 
0T&&. 

[ 0 1 4 5 ] 0 2 7 C^Kti 0 fc. *!6Sltf3»JBt*i*t 
*X-Ai^yXJi. ftWM (02 7T14£fI) *»4>«ffi 
IBS (02 7T'(4£dl) fcffla^TJIlKEBSftfc. £tt 



t . LTiE<0JB«f^&#t4*3 UyXB2 7 3 
fc. £frklXn<?>milZGi-l%4UyX®27 4 

[0146] mi \/>Xm2 7 1 14. VlMI6>6JIfcE 

-fhvyxtm&^yxy. iEcomttliZ^t&^y 
xt££>offitftzti. xmRi/^mmza^xvmc 

[0147] JB2 WVX»2 7 214. tttHS*»fcMlfcE 

u y X i: bp u vx t co&&u yx<r> 4 tfcco v y xiz X *) 

[0 1 48] ROIi. «HUC»L,THjeS<lTO*. 

[0149] $3 uyxi¥2 7 3«i. ttftso^wcE 
■8<ifc. iEcomwittt&^yxt. ncnmj)* 

fcttLTBESft*. H3l/yXgf 2 7 314. * 
«i"WHI«a»t*ljE-r*fc*t:*l»lc« LTSS* 

[0150] %4VyX82 7-4 14. 1MMft»6lf(cE 
B&fcfc. %<nmV\^^thvyxti£jnmSx-h^ 

tiisyxtfrh**). wtm&v&mtzti^xm 
tttixw&zuxm. mmztt, &4vyxm2 

7 4(4. Wi/yXk&i/yXcni&cng.uyXizj:*)® 
tiLZtLX^Z. 

[0151] g55UyXP2 7 5(4. artWBa^HfcE 

■sftfc. mauyxtmw^yxt^^yxb. 



(Si ) )03-228001 (P2003-228001A) 



[oi52]*fc, *3ete*Mg!B»=*$oT t , ±ess 1 

03BS*HBSfcH«fc:. JJE (if 5 1 ) - (S7 1 ) co 

[015314*:. xnmmmiz&^x t , uess i 

^QtOJBBfcHat:. S2UyXS2 7 2tt. 
[0 1 54] ifc. 3WBfc<?)««t:*JV^Tt. ±£H1 



OHM^StPiat. JB3UyXB2 7 3li* d*fr< 

[ 0 1 5 5 ] *Htt<0»Bit*j^t t . ±£SS 1 
<0SUt<0}g!Bi:|p|«IK. S5uyXS2 7 5tt. 

[ o 1 5 6 ] uiT. &*wg»w**ff t . *mmm 

[0 157] (JtftR71Tie<*19} fc. 

(cfcftsx-Aixyxcoftfra^ii^j^^-r. 

[0 158] 
[*19] 





IB 
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d 
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2 
3 
4 
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3 8. 3 05 
-2 3 3. 3 S3 
3 3. 7 2 3 
6 9. 5 6 8 
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1. 8466 6 
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0. 80 
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55. 2 

2 3. 9 
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1 9 5. 2 9 7 


0. 90 
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2b. 4 
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2 4 
2 5 
26 
2 7 


20. 82 1 
-87. 60 1 
34. 883 
2 0. 5 4 0 
-18. 4 7 7 


3. 1 0 
1.00 
1.00 
3. 50 
HE 


1. 4874 9 
1. 84 666 

1 . 5 14 5 0 


70. 4 
23. 9 

63. 1 
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28 

2 9 

3 0 


oo 
oo 
oo 


2 0. 00 
3. 00 


1 . 5 8 9 13 
1. 5 16 33 


61. 2 
64. 1 



(SI 9) aT-*C£^T»Jft3fLfci<0Tfc*. [0161] 
[ 0 1 6 0 ] ttc. Tie (£2 0 ) *3UtWfciJW [*2 0 ] 



Iff 


8 


1 4 


1 5 


2 6 


2 7 


K 


-3.71290B+00 


6.67663K-01 


6.67663E-01 


-3.46239E+O0 


-1.11523E-KK) 


D 


-6.66300E-05 


-2.92599E-06 


3.92599B-06 


1.34147E-05 


2.8981 7E-05 


E 


-4.79366E-07 


-2.78768E-03 


2.78758&08 


-2.59285E-07 


-2.43621E-07 



[0 1 6 2 ] TIB (£2 1 ) K. ftjfcftglBttl 



[0 163] 
[152 1] 



(22) )03-22800 1 ( P 2 0 0 3 - 2 2 8 0 0 1 A ) 





JEM 




man 


f 


5. 630 


34. 940 


80. G87 


F/NO 


1. 6 24 


2. 556 


2. ^89 


2 co 


58. 64 6 


9.7 36 


4. 884 


d 5 
d 1 0 
d 1 4 
d 1 9 


1.000 
35. 500 
10. 400 

2. 000 


2 7. 4 9 6 
9. 004 
4.773 
7.62 7 


3 4. 000 
2. 500 
9. 572 
2. /29 



[0164] OTfc. *5lifcWtf>X-AU>'XfcOlvC 

[0165] f d n f d 1 2 ( #u +#12 ) / < #11 " 
di2 +#!2^dii ) =-72. 3 
dP s .Fi2 =0. 0 145 
dP,.in =0. 0233 
dP c ,AM2=-0. 0 220 
dP,,ni -dP 8 , F12 =-0. 005 2 
dP,.dii -dP 8 , dl2 =0. 0023 
dP c .AMi-dP c ,AM2 = -0. 0 178 
n d2 ,= 1 . 83500, u in =4 2. 7 

^d22 ^d23 (#22 + #23 ) /(#22 l/ d23 + #23^ 
d22 )=2 1 . 0 
f , /fg =9.18 
I f 2 |/fg =1. 63 
f 34 /fg =9. 05 

f 5 /f„ =3. 92 

02 8-03 0C. ^mgWcfc^X-AU-yXco/S 
[ 0 1 6 6 ] 02 8-03 0 t^-flR^ttflaa*^Bfl^ 

[ 0 1 6 7 ] 03 1 (C. Si»SIC*J(t4 0 . 3 4 * tf>¥ 

ii^ffliEB#coiimttlg0^^-r. 
[01681031 K^JRSttfflaA»4>'5tejWr J: 3 
K. #HJW)X-Al/yX,a s WiHIWfctJOT 

[0169] [m4wnifi<o^®] 03 2it*mm 

[ 0 1 7 0 ] 03 2Cijrf i. *||]tS^®Cfcft 
£X-AUyXti. ^ftffl (03 2T'f4£lll) 36>(5>«ffl 

n (03 2m&m Kiai*>oTJitEasfifc. 

fcLTI<0®*f^S-*tSmiU>'X«f32 lfc. £ft 
fcLT««0SWf***-fSS*2WyXS3 2 2fc. &9 
k, ^*tLTI<oa»W)*^-f6IB3l/yX»3 2 3 

k, ^*i:tTiE<0gi>Wj&^t4*51/yX»3 2 5 



[0i7i]9i uyx$3 2 i <i. ifertttlia^JHKie 

[0 1 72] 92W-yXP3 2 2(;L SUftSia^lf 

t-yx^ piawyxk. duyxtw^yxtcr)^ 
uyXe>4ft(DuyXiz±<o®tfL2ix, ft«±£#ftrf 

[0 17 31R0I4. «Bifc**UTfflj£$dVO>*. 
[0 174]93UyXgf3 2 3<4. ftttlffl^liKE 

W-fSuyXka^&O, S»B*&v^fcu»Kjtiirtriti 

(C*fLTBJ&£fl6. SS3U>'XS3 2 3ii. #»U$ 

ftowrifir**. *s*i«4^fc. 93 

uyXff3 2 3t:3lfi*C«LT»Wrrtt:»»tf**; 
[01751 94 l^yXgf 3 2 4 tt. Bs#iffla>£>lffc:E 

C*tLTffl£3*VC^4. ftftWCtt. 94PyX!¥3 
2414, 031--yXkflUyXc7)2fe^#UyXtC e tOIS 

[0 1 763 95l^yXS¥3 2 5(4, 4MM*>6JUzE 
ESitfc, WfluyXkMHUyXkMCiUyXkOh- 
UXU-y hog^uyxt, GUyXfcOMftcOl'yX 
tcj OflUSSfu m2uyxm 2 2<nm&LX'<rMm 

&m#e>&mzf$'>x$ffl?iwm£3immfrt>-%. 

[0177] ^SfiOJBJBtctJV^T fc . ±E9 1 <0Htt 
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